3-66 



AU 113 



48 9 07 



* 



JO 1176226 
JUL 19 39 



89-244344/34 

CENTRAL GLASS KK 



E31 L02 



CENG 28.12.87 

*J0 1176-226-A 



E(35-N) L(2-A2, 2-G12) 



28.12.87-JP-336179 (12.07.8tyJ3)\g-33 COlg-35 
Reforming njpbium oxide C gr t /frnt qlutn oxide - comprises 

i crystallising the hydroxide(s) from a soln. or tne Tiuonae by adding 
aq. ammonia, washing etc. and adding acid 

| C89-108794 



Niobium hydroxide or tantalum hydroxide contg. fluorine (under 8 
wt.%) is obtd. crystallisation in a neutral or basic conditions. The 
hydroxide is treated by'acid (PH is under 6, weight Is over 2 wt.% of 
oxide weight). 

USE / AD VANTAGE - The niobium hydroxide or tantalum 
hydroxide has a BET specific surface area of over 70 m2/g. The 
caking of powder at sintering is prevented. 

In an example, niobium hydroxide was crystallised by adding 25 
wt.% of ammonlawater to niobium fluoride sobj. at Thus 400 

kg of niroium nyarcxTOe slurry was obtd.. Then 400 g of niobium 
hydroxide slurry was filtrated and washed with 11 of water. 8 wt.% of 
100 hydrogen chloride was then added to the cake and washed with 
500 ml of water. It was then dried at 150c for 20 hrs.. The obtd. 
powder had good dispersibility. Niobium oxide powder obtd. by 
sintering at 800 deg.C. had good dispersibility. (5pp Dwg.No.0/2) 
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Claim 



A process for reforming niobium oxide or tantalum oxide is 
characterized in that niobium hydroxide or tantalum hydroxide, 
obtained by crystallization under neutral or basic conditions and 
containing 8 wt% or less fluorine (based on oxide of niobium or 
tantalum) , is treated by 2 wt% or more, based on the oxide, of an 
acid at pH of 6 or less. 

Detailed e xplanation of the invention 

The present invention is related to reforming the powder 
properties of niobium oxide or tantalum oxide. 
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Prior art 

Niobium oxide or tantalum oxide has been used as a raw 
material for niobium and niobium carbide or tantalum and tantalum 
carbide, additives for optical lenses, and a source material for 
electronic materials, and the demand for high-purity niobium 
hydroxide and tantalum oxide as raw materials has risen. In 
general, n iobium oxide or tantalum oxide is prepared by 
deco mposing raw ores with hydrofluoric acid according to a known 
met hod, adding an alkali such as ammonia to th e resulting 
solution of niobium o r tantalum fluoride complex salt to 
preci pitate the metal hydroxide, dry ing the metal hydroxide and 
firing. In the above method, however, the fluorine component 
remains behind, and also the niobium or tantalum hydroxide 
obtained is extremely fine so that there arise such problems that 
the processes of filtration, drying, etc., are complicated and 
expensive facilities are needed. 

As the method for improving the above problems, in Japanese 
Kokoku Patent No. Sho 49 [1974] -30354 a process is disclosed for 
preparing coarse granular niobium hydroxide- or tantalum hydroxide 
having good f ilterability, which is characterized in that 
ammonium carbonate or ammonium bicarbonate is added to a solution 
of a niobium or tantalum fluoride complex salt and heated, and 
the resulting precipitate is fired according to an ordinary 
method. 

On the other hand, in Japanese Kokai Patent Application No. 
Sho 51 [1976] -10197 a process is disclosed for preparing 
high-purity niobium hydroxide or tantalum hydroxide, which is 
characterized in that when an aqueous solution of niobium 
fluoride or tantalum fluoride is reacted with ammonia~to~ obtain a 
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hydroxide, it is treated at a pH of 9 or more to remove fluorine 
in the above hydroxide. 

Furthermore, the present inventor et al. previously proposed 
a refining process for removing impurities of fluorine-containing 
niobium or tantalum hydroxide using a mineral acid and boron 
(Japanese Kokai Patent Application No. Sho 62 [1987] -138385) , but 
both hydroxides solidify and coagulate during drying; this 
phenomenon is notable in the firing process for obtaining oxides, 
and thus a grinding process is required. 

Problems to be solved by the invention 

Like this, niobium hydroxide or tantalum hydroxide easily 
cakes in drying and firing, and thus the powder properties are 
notably deteriorated. On the other hand, when an oxide is 
prepared from niobium hydroxide or tantalum hydroxide with high 
fluorine content, the caking is slightly mitigated, but there 
occurs not only abnormal growth of particles or formation of 
abnormal crystals, but also lowering of the purity by the wearing 
out of equipment by the fluorine-containing gases generated, 
deterioration of the work environment, further admixing of 
foreign materials by equipment corrosion, etc. 

Means to solve the problems 

The present inventors conducted a variety of investigations 
to solve said problems, and as a result, found that when niobium 
hydroxide or tantalum hydroxide containing 8 wt% or less fluorine 
(based on oxide), which is crystallized in neutral or basic 
conditions, is treated with 2 wt% or more acid (based on oxide) 



at P H 6 or less, caking of the oxide produced from the hydroxide 
by drying or firing is prevented, . and also the reduction of load 
in the drying and firing and omission of the grinding process are 
planned as part of the present invention. 

In the present invention, as niobium hydroxide or tantalum 
hydroxide used for reforming, those synthesized by a well-known 
method may be used, but especially niobium hydroxide or tantalum 
hydroxide obtained by crystallization of an aqueous of niobium or 
tantalum fluoride or oxalate in a basic region at pH of 8 or 
higher, is effective. 

Furthermore, in the acid treatment, the desirable fluorine 
content in niobium hydroxide or tantalum hydroxide is 8 wt% or 
less, based on niobium or tantalum hydroxide. If the fluorine 
content exceeds this limit it causes dissolution loss of 
hydroxide by the acid treatment and thus it is not economical. 

The acid treatment in the present invention means acid 
washing or repulp treatment of making a hydroxide into a slurry 
by treating in an aqueous acid solution and stirring. Acids that 
can be used are inorganic acids such as hydrochloric acid, 
sulfuric acid, nitric acid, and the like, and organic acids such 
as acetic acid, citric acid, formic acid, and the like; the 
suitable amount of acids is 2 wt% or more, preferably 5-50 wt% of 
the niobium or tantalum oxide weight; in general, at the 
hydroxide filtration-separation stage, it is washed with an 
aqueous solution of 5-20 wt% acid or it is repulp treated for a 
few minutes, subjected to solid-liquid separation, e.g., 
filtration, centrifugation, decantation, etc., to separate it 
from the repulp medium, washed with water, and the adhered water 



is dried, e.g., at 110-160°C to obtain a dried product without 

caking. It is further fired at 600-900°C to obtain an oxide 

having improved powder property without caking. 

If the amount of acid used for acid washing or repulp 

treatment is less than 2 wt%, the pH does not go below 6 or less 

[sic] due to residual alkali. 

The mechanism for prevention of caking by the acid treatment 
in the present invention has not been elucidated yet, but it is 
believed to be probably a phenomenon that takes place by the pH, 
hydrogen ion concentration, of the liquid, and it may be based on 
a change in the porosity by substition of OH" and r or H 2 0 and 
NH 4 F, accompanied by an increase in BET specific surface area of 
the dried product. 

Thus, the present invention can accomplish the desired 
objective by an extremely simple procedure, but the powder 
property of niobium hydroxide or tantalum hydroxide prepared by 
the present invention varies greatly with the fluorine content of 
niobium hydroxide or tantalum hydroxide and the preparation 
process, and the powder property . of the fired oxide also, varies 
with the firing temperature, amount, method, "etc. 

As a reference, a powder prepared by drying niobium 
Jiydroxide containing 0.2 wt% or less fluorine (bIs^d^n~~oxide) at 
150°C according to the ordinary method, grinding and passing 
through a 100-mesh sieve, had BE T specific surface area 
JJ3- 20 mVg and bulk density ( JIS~K~5101) 0 . 3-0 . 6 g/cc as a 
reference of BET specific surface area 'and JIS~K ll01 weigh t 
ratio and contained a large amount of caked coarse grains. On the 
other hand, a powder prepared from the same hydroxide as by the 
present invention above, for instance, by treating with 2-100 wt% 
hydrochloric acid (based on the oxide), drying at 150°C, crushing 
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by finger pressure and sieving, had BET specific surface area 
. 70-120 _m 2 /g and bulk density 0.2-0.4 g/cc and therg was no ^ a y-i„ g 
at all. Thus, dried niobium hydroxide or tantalum hydroxide 
having BET specific surface area 70 m 2 /g or more and excellent 
powder property is obtained by the present invention. As 
references, when both of the above-mentioned both dried products 
of niobium hydroxide were fired at 800°C according to the 
ordinary method for preparation, ground and screened by a 30-mesh 
sieve, the oxide powder from the former had, as powder property, 
bulk density 0.5-0.8 g/cc 3 and average particle size (natural 
sedimentation measuring method, D 50 ) 3-15 um and contained a 
large amount of caked coarse grains. On the other hand, if it is 
prepared by the process of the present invention, the fired oxide 
passes through the sieve without [prior] grinding, and an oxide 
having excellent powder property such as bulk density 
0.2-0.5 g/cc 3 and average particle size 0.5-3 um is obtained 
without caking. 

Even when a hydroxide containing 1-8 wt% fluorine (based on 
oxide) is treated according to the process of the present 
invention, the same effect is obtained, and the resulting 
hydroxide is fired to obtain an oxide in 'which particle growth is 
notably less than in that prepared by skipping the treatment. 

Next, the present invention is explained in detail by 
application examples. 

The powder properties of a dried product passed through a 
100-mesh sieve after grinding and a fired oxide after grinding 
were measured. The bulk density was measured by the JIS K 5101 
method, and the average particle size (natural sedimentation 
method) was measured using a Shimadzu particle size distribution 
measurement apparatus, model SA-CP2. 



Application Example 1 



After pouring ion-exchanged water and 25 wt% ammonia water 
into a 500-L Teflon reaction vessel, a niobium fluoride solution 
(10 wt% based on oxide) was added, and niobium hydroxide was 
crystallized at pH 9 to prepare 400 kg of a niobium hydroxide 
slurry with a slurry concentration of 8 wt% (based oxide) . 
Hereinafter, this niobium hydroxide slurry is used. 

In a Nutsche filter, 400 g (32 g as oxide) of the niobium 
hydroxide slurry were filtered and washed with 1 L of 
ion-exchanged water. The fluorine content of the filtrate was 
0.25 wt% (based on oxide). It was then washed successively with 
100 g of 8 wt% (25 wt% with respect to oxide) hydrochloric acid 
and 500 mL of ion-exchanged water. It was then dried at 150°C for 
20 h and its powder property was measured, but there was no caked 
powder at all. Further, this dried powder was fired at 800°C to 
obtain niobium pentaoxide and subjected to measurement of the 
powder property; there was no caked powder at all. Results are 
shown in Table I. The SEM photograph is shown in Figure 1. 

Application Example 2 

In a Nutsche filter, 400 g (32 g as oxide) of the slurry, 
prepared in Application Example 1, were filtered and washed with 
1 L of ion-exchanged water. The fluorine content of the filtrate 
was 0.25 wt% (based on oxide). The filtrate was transferred to a 
1-L Teflon container, and redispersed after adding 500 mL of 
ion-exchanged water; 3.7 g of 35 wt% hydrochloric acid (4 wt% 
with respect to the oxide weight) were added, and the pH of the 
slurry was adjusted to 5 for adjustment of powder property; it 
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was then filtered and washed with 500 mL of ion-exchanged water. 
There was no caked powder in either the dried powder or fired 
oxide, just like in Application Example 1; thus, the powder 
property has been adjusted. Results are shown in Table I. 

Application Examples 3, 4, 5 

Niobium hydroxide was prepared in the same manner as in 
Application Example 1, using 8 wt% (25 wt% with respect to oxide 
weight) nitric acid, sulfuric acid as mineral acids, or acetic 
acid as organic acid. The dried powder and fired oxide had 
excellent powder property, as in Application Example 1, and there 
was no caked powder at all. Results are shown in Table I. 

Application Example 6 

In a small size filter press, 100 kg (8 kg as oxide) of the 
slurry prepared in Application Example 1 were filtered and washed 
with 120 L of ion-exchanged water. It contains 4.8 wt% (oxide 
conversion) fluorine. It was then washed successively with 20 kg 
of 8 wt% (20 wt% with respect to oxide conversion) hydrochloric 
acid and 120 L of ion-exchanged water. The dried powder and fired 
oxide had excellent powder property, as in Application Example 1, 
and there was no caked powder at all. Results are shown in 
Table I. 
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Comparative Example 1 

In a Nutsche filter, 400 g (32 g as oxide) of the slurry 
prepared in Application Example 1 were filtered and washed with 
1.5 L of ion-exchanged water. It was then dried at 150°C for 20 h 
and its powder property was measured. There was a large amount of 
caked coarse grains in the dried powder. The dried powder was 
then fired at 800°C and its powder property was measured, but 
there was a large amount of caked coarse grains. Results are 
shown in Table I. The SEM photograph is shown in Figure 2. 

Comparative Example 2 

In a small filter press, 100 kg (8 kg as oxide) of the 
slurry prepared in Application Example 1 were filtered and washed 
with 240 L of ion-exchanged water. It was then dried at 150°C for 
20 h and its powder property was measured. Caked coarse grains 
were seen in the dried powder. The dried powder was then fired at 
800°C and its powder property was measured; caked coarse grains 
were seen in the fired oxide and particles were grown as compared 
with Application Example 6. Results are shown in Table I. 

Application Examples 7, 8, 9, 10 

After pouring ion-exchanged water and 25 wt% ammonia water 
into a 5-L Teflon reaction vessel, a tantalum fluoride solution 
(10 wt% based on oxide) was added and tantalum hydroxide was 
crystallized at a pH above the neutral region to prepare 4 kg of 
a tantalum hydroxide slurry with a slurry concentration of 8 wt% 
(based on oxide) . 
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Then, 400 g (32 g as oxide) of the tantalum hydroxide slurry 
were filtered by a Nutsche filter and washed with 1 L of 
ion-exchanged water. The fluorine content of the filtrate was 
0.3 wt% (based on oxide) . It was then washed successively with 
8 wt% (25 wt% with respect to oxide) hydrochloric acid, nitric 
acid, sulfuric acid, or acetic acid as an organic acid and 500 mL 
of ion-exchanged water. It was then dried at 150°C for 20 h and 
its powder property was measured, but there was no caked powder 
at all. This dried powder was then fired at 800°C to obtain 
tantalum pentaoxide and its powder property was measured, but 
there was no caked powder at all. Results are shown in Table II. 

Comparative Example 3 

In a Nutsche filter, 400 g (32 g as oxide) of the 
above-mentioned tantalum hydroxide slurry were filtered and 
washed with 1.5 L of ion-exchanged water. It was then dried at 
150°C for 20 h and its powder property was measured. There was a 
large amount of caked coarse grains in the dried powder. The 
dried powder was then fired at 800°C and its powder property was 
measured, but there was a large amount of caked coarse grains. 
Results are shown in Table II. 
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Table I 




Key: 1 Application Example 

2 Comparative Example 

3 Dried niobium hydroxide 

4 Bulk density 

5 Caking ' ' -■■ 

6 Fired niobium pentaoxide 

7 Average particle size 

8 No caking 

9 Caking 
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Table II 



6) & 



23*0<9 

mm 3 



BET 



85 



80 
20 



(g/cc) 
0.38 
0.40 
0.45 
0.41 
0.61 




BE 



0.81 
0.92 
1.09 
1.01 
7.5 



0.O 
0.71 
0.75 
0.71 
1.28 



Key: 1 Application Example 

2 Comparative Example 

3 Dried tantalum hydroxide 

4 Bulk density 

5 Caking 

6 Fired tantalum pentaoxide 

7 Average particle size 

8 No caking 

9 Caking 



Effect of the invention 

A dried powder having a BET specific surface area of 70 m 2 /g 
or more and improved powder property is obtained by drying 
niobium hydroxide or tantalum hydroxide, prepared by the present 
invention, according to an ordinary method without conducting any 
specific treatment or utilizing any specific drying method. 
Furthermore, the dried powder is fired according to an ordinary 
method to obtain an oxide having improved powder property, and 
which does not require a grinding process. 
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Brief description of the figures 

Figure 1 and Figure 2 are SEM photographs showing the 
particle structure of dried niobium pentaoxide and fired niobium 
pentaoxide, respectively, in Application Example 1 and 
Comparative Example 1, respectively. 




Figure 2 
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